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1 

[tt*«i] (a) f li6fiOAM^/^*S: 

(b) ffilaA*fS#^^^*J: 0 * b £tefcbb 
T, INEff l ** i 14*46* 2 Kf ©JS l 9 b 

( c ) fttJfEfg 1 * b s/ ? ft£ - o<7>j£#l£#il£ 

( d ) flrress i m^^;**£#jfBm 1 

(e) ^1^7 Ksft«**.bilfcmiEjR2tt*^>lMrlBJB 

seuytmiEw 2 ^^com 2 ui*/vu^*s:4rtts £ 
imis»2^By^^^3t^fc(niB«itt*^jB 

( f ) miB*2tt*»J»ia»2HlA^^*«r*2# 
»»^»flc*tt*«fc Alt 2 *Mft»4&tttttt 

tt*«rt^#|jl«OJI*T**-fk*:*lBL, 

(g) *trla*ltt«0«3a*/V^*«:«!lB»2* 

J: or *fi srifcffiEJB 2 ^«ojWfia 
B«f**fk«r*Jfflur, *o*3fflA'/^u^*fc#«* ^ 

( i ) WEJIS4 a/7^/u^3feSr««r^rff*ft#^/^ 
2 ] mEA*«*'<^**t:1WB* l 
NPWi"nfcWE*l W*^^^5t^-ooffiE^^^ 40 

3&***.bti/t«rEHS2tt*o*|[E*i a*^/^**r — 

*^fKial3ffiWnt#*.rd»fett*i-S^i:lcj: 13, 
^fe— o<D*»^^*Sii:rOTESB2ai*^/^^3tSrfe 
fifcU (»EJSltt*^mE*2^oy^^u^* 

*»-*MjnE* 1 »tt*M«:*;tra>fe*-B'-r * ^ £ ^ 50 
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«t 9 , -t^fc-o^»Sr^tfmE»3a*/^^*S: 
ESB 1 Kg^HUfam 3 H*/</u^ Ktro©«»i:»(t 

£^P#£-erifiism4 UA/^*«r4«t6«l«« l 
*tzte 2 ^E«o^3fefi*flr*Sfe*jSfe. 

rJWEJBiff^X^tlBjBbfcmEA^ft*^^^**:, 

n»*-*-5»#* i~3 «>ir^-rn*»fcE««>**a*fli 

riWE«lff*«{fc*r*jB LfciWESB 2 a*^/u^*«r, 

«IE» 2 3H£T»^««cA*t-r 6 W«cJB 2®L&7 j 

[z X *) Bft*-rsi»*iB 1-4 ^v>-rnd»{cE*^^*S 

6 ] (WEJR 1 #W»*1IM«*K#Jft:fc x im 
E«2#l»»*SWH»«#»:o^ft< <t^-^^ It, 
trWB-f- *Mf*4l i~5 ©^fftA^B 

[»*«7] ■ iWE»i*j»«*ai#ai«^«:*5j:vm 

E«2#«l»*S»ff»«*««)^ft< LT, 
*»JRS*»#««K«r««-r6»*9| 1-5 <m>-f*i 

3&»fcE*«>**ai*fflr 

[W**S8 ] ( a ) mi R*»A*f»*^/u^* J: 
^n^^lt, fflE*lttS&ttJlfeS*2tt 
fwf 1 ^ B-j/^^/u^^ffei:, ffJEB l &S<7}f& 2 ^ b 

(b) flUESSi * b * */*/u*3te&:zo(Dj##t;L#i£ 

fc*, ^tib-oco^^^^^miam2K^^mi 

(c ) mEA*«*^/^**r*tfr?Rfiii:UaC>fcn 
5#M*«^]HW*«flS**JJflLr, 1WEJR1 m*'^* 

(d) tittle h^**.bn^mEJB2tt*omEJB 
llUA/<w*t, lWE*l»*^lWEJB2 ^ p 
A-**£&;\;frU totdtE* 1 tti^^/u^^^^flll 
EX*»#/^*fc tt»a««*«K<BLfc(»EJII 2 ft 
*0«2tti*^u^*«r*jai-S^*tC, #112^2^ b 

5/ * feffiESB 1 3 mji'*^*%t & 

( s ) ^jfBm 2 ^^coititsm 2 UJA/^u^ 3t*Sftr 
f 1 E^ 3 W A ^/^ * ^^OM 7 h 



3 

(f ) h^**.b'nyi:imiEjBitt*^miB* 

3 fctt^/i^ftSrAJfc U toTfitJEA*ft-§-^^* 
£ MatMB^n £ ftJEJS 1 R^com 4 fcb^/u* 

*«*»»¥*l:A»t5^-r^^«:, WK* l iltt 

[»**io] tWE*i«»T#^«W:, tt*'/7h 

*t* l gttttMSr^ tt*^«^t5 ^ ^ ^ J: 5 > * 

J#U MESBl RScDftiEmp * p s> 

*>-#fc1fflEJB l«Jtt*IIII«r**.r^bJB-fr-r6r <?r 
J: 5, **tb-o»*»*:«trJ»E»3H*/</^»«r 

MfEJB 2 31386^*^*1*, ffi«^7 

^***rTOE!B4l±l*^/^*fcft*i*a»*JB8* 
fcj* 9 tcE*<&£ftai#flr -§-^^^Bo 

1 1 ] meff i ?mm*m#m&mmz*»t 

LrfflrEB*f*SEfK*r*iB LfcWEAAff*/^^* 
Sr, ffiESBi3§ffi^*#*^Al+i-6lTO^I^*i-S*i 

E*^*«3ftflr*w£S«. 

i 2 ] ftjtam 2 #a»¥«tt«ft#ftlcA*r 
LrffrE«*f**ft*:*j8 LfcitfjEIS 2 fflA/^JX* 
tWE«2«ttT*^*lcA*trSffi^|»*-ra*2 

E«o£3teS*f*-*WfeSS«. 

[fll*9i 3] mrEJSl **»**#*»t J: 
(WE*2#»»*»*»R#JR^ft< * 

a»fcE*0£*8l3teft;*W£R«. 

[ISjRigi 4] mE«l»ai»4&«ffttS¥iR«3J:V 
MES 2 *©'>4 < it-**, ft 

[»#*Bl 5] (a) *ltt*<0A*«*'</U** 

( b ) mum ivi*t 5i2 r^cd® 1 am* 

S:mE»l***^ait«c*tt*a:«cA*tU, tniBA^fB 
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-^/^u* *fc J: o r SJG $ ttfcJMrEJB«r*«ffc«:#J« L 

( c ) jwEjm*«omEA*flr#^^*i:, 

*tl4M«WfilsLfcll*«^^«l!D»fctt5 
fltJtsm 2 Rft^E*ig«ft&£j» U 
( d ) SUES 2 Sfto|REiB^ltt%i:« 2 ?M*7g4& 

( e ) bije« istf^2 iii^ft £Stjf5j£ 2 nmm* 

i»ff*R#*(cA*tU, !WEai^a«*i-J:oT?ejB$ 
ixfc^faa^^Mt:^^iJffibr^(7)m2il^3 I f;{c:^^ 

(f) fltItsm2R^cofttJfS^^ilj^7fe^> tt«S/7 h 
***.bnfcWE* 1 R*coHtjf5m 2 iltfSft £ £rf& 2 3g 
JIE.TW^SIcAWL, t>or(WEA*flr#^/u^*fc«l 

^ (g) (WEa*/^^3te*«^TW&fS#^^*S: 

[»#9i6] tWEWiilBT^STtt, tt«^7 
h fcnfcifflEJB 2 RfioffiE» i aMK3t*r - o<z> 

jsiaiawnnt^Jtr^fett-fr-rar^^j; 

Zlo^^^^^F^^-ti:TttJlB^2 Rg^mila^^iS^^ 

E» 1 R^coftjfem 2 &m%*-^<nf&tt\Z.ftl& Lfc 

»*tT«lE*l8fioBtiEffl*^^3t«rtS;t5» 

Lr(WEJB*f«ft«r«JBLfc*»EAA^/u^**r, «f 
E» 2 ^«^*»*«CR#*d> ttiM Lfc^ (cm 1 R^ 

7^j\s?\z. x 5*^1*1 6ke«o 

[ W#9 1 8 ] WEI 2 *«l»*W«:*tt#»^A» 
40 LTlWEfflW*SEft*:*iBUfcmEaS^i*«»«:, ME 

cfc "?B»*i-6»**i 5~i 7W^fiid^E«^3t 

9] OTEJBi^l»»*»»ajR^«:*3j:v 
lWEJIS2#»»***aitR¥*^**< th-^t L 
r, *t*»i«^ftft6tS*5i 5- 1 8*HW 
JX3&McE«o^3feSl3feft*W&*«fe. 
[1*4(9 2 0] WE* 1 J: V 

mE)iS2#«***(*aitt^*o/|?ft<: t t-^-i: u 

56? r, *»JRM**flc»tt»*r««-#-S»3Rq|l 5-1 8 



< 4 > 

[»#fl2l] (a) fS 1 K§tf>A2?ff 

( b ) miajB isf ^ r*»tt 5S2 kso m i mwtyt 
t mum i®f^f2 i«***n*ns*t sis 1 *s 

J; 2 coll^3fe±^: £ > 

(c) fflBE»iK*OA*ft#^^*^, iWIBJBl 
2&^<DlttlfE|gl^;fe££A£tU t>oTttJlBA*ft 70 

( d ) MB* 2 «*(7)lWIBa5^3««3tS:a{* T^»flf 
oJBW«{b«r«fii-«* 2 

(e) mm%2^<Dmum^m^t, mum2W 

KS6omiEm2»«ft£&A#tu t>orttitaA^{f # 
^/^*4:iftatti»3&«iRi i:-c*>smis* 1 b*^b*^ 

^**S*t5* 2 3HET»#«i: » 

aft***, bnfcswa* 2 Ks^fltitam 1 i«*fero(o« 

l31ffi#M***.r35»b«-fr : rsci:U:J: . t? , ^enb- 

0(7)^^^^^$-^TttIfa^2^^:(7)^JlB^^i£i^3t^ 
lttJffim2igM^¥IS:l3:, tittle ha***.fc 
nfc^IfE® l.&^cofflfE® 2iS^5fe^r~oO^:^{c^il$ 

2 l lcfB«<Z>£*;M*;{f fBtgS. 

2 3 ] fltjtsm i 

LrmiBJB»r*«fb*r*fi LfcfitJf5A*ff ^/i^ft 
MIB*2^^***«K#S^femi+L7t»{c|^ 

ltt*7-f/u^*r«*T^5l«*qi 2 1 
2 2(C|B^co^3 , f:M7 [ eff-§-S^^®o 

2 4 ] SfflE* 2 »Mft»¥Wtttttt^JKfc:,X4f 

* 2 al3ttT**«*» fc ffllt U/t*lCl»*i-S« 2 7 

>f /^^*<»A.r^5W*JB2 1-2 3(75i>-rn*>(cis« 

8t#**t«*K:<fc 19 2 1-24 <D^-f 

[if *«2 6] «ria*i #S*3 J: v 

*»ftat**#*«*^j;5»fi»snsi«**2 1-2 5<? 
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[0 0 0 1 ] 

I, ^b^f til *a'fS** h !7 — *fcG»*fc«iQ 

/^fctra&ao*. meats. mc*<( (*fc 

[0 0 0 2 ] 

(ED FA, Erbium-Doped Fiber Amplifier) fr&R £ 

[0 0 0 3 ] L*»Lfc2fl*fc, *7r^^»i«fcffl^fc 
3fe (ASE, Amplified Spontaneous Emission) 

(S/N, Signal to Noise Ratio) 3&**ft"f-<& , £^ 

[0004] -t^t?, ASEif i:iit5S/N^ 

[0 0 0 5] ^3RMj £11 i£ffi$£[^i:&^ 

5 0 3 (fS#W</u«: 

S#>5) rtfiH (Reamplifying) j , 3BA>ftftt«*:«BU 
i:ilfctt»l:a»t5 rfi^ (Reshaping) j , **I 
• *»Snfc»«^»LrELir^«SUW^Sr**.S4:* 

V^H^ (Retiming) j (7)§I3C^ £: £ o X T^3R^ 

[0 0 0 6 ] flS*, r*2R*«|j i^ff^irPC 
SrfTfefc^A-C r^3R^Mj 

[0007] r)t3RWj mzxn. utit^/^m 
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Six«ASE«l*4:*«*»*J*^T , »»JL, &&£S 
[0008] ^WiJft R^/i&J J* \%2 R4 3 

[0 0 0 9]<B|ili, *P*tb\$. 2 0 0 0^7^90- 10 

1 2 SlZZI-yo^r^y ?TfiT*mm£*ltlO A A 2 0 0 

0 (Nakaraura et al. , " Digest of Optical Amplifier • 
s and their Applications" , OAA 2000, July 9-12, 2 

000, Quebec, Canada, PD4-1-4) (C*3(^T\ %Z 

tfiffti (Optical Semiconductor Amplifier, O S A) ^ 

[OOlOl.f^tli, 1 9 9 7^9^ 2 2 0-2 5 

Sr^tf-^y^ya^y-SIftTaWfSrttffl L£:*;3 R^ 
£$SS*S3gLTl^5 (Billes et al. , Digest of 23r 
d European Conference on Optical Communications, EO 
OC* 97, Sept. 22-25, 1997, Edinburgh, Scotland, Vo 

1. 2, pp. 269-272) 0 

[00 11] 7^Jy^6tt, 1 9 9 8¥i^ff^n 
f: [xi/no-^' U"*-Xj f 34f, 124 
f 2 3 4 0I-S2 3 4 2I(C^^T > ^13 Q ¥M 

#ftftm»tyt¥&&&mttt>&*Lttfa'? y^y^> jo 

fi<D*3 RW*K«*«*LTIr*S (Philips et a 
1. , Electronics Letters, Vol. 34, No. 24, pp. 2340 
-2342, 1998) Q 
[0012] ^J-btt, 1 9 9 9f8^[Cfff^nt 
U^-Xj 135*, «17*, 
SR 1 4 7 7 1 4 7 8 Jf^*5^T\ 

3R»48fS:li8Lr^5 (Kelly et al. , Electron 
ics Letters, Vol. 35, No. 17, pp. 1477-1478, Augus 
t 1999) 0 40 

[0 0 13] _kB?bl*. 1 9 9 8¥IC«fT*tl 

f: T I E E E ^^h^^^-X^y d v>— ■ — 
Xj IlOf, S3 4 6I-S3 4 8 1l:*5l>r, D I 
S caj6Sffi»**»*LTt^S (Ueno et al. , IEEE 
Photonics Technology Letters, No. 10, pp. 346-348/ 

1998) o r-COD I SClSftSEftStt, *2RMg 

[0014] O'f h/U Kfcte, 2000^7^90 — 1 

2 et£#^y<D^^y *TtTT»Bfl«3ftfcOAA2 0 0 0 
{C&I^T, DI SCSififSSS^llSLt^S (Leut 50 
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holdet al.," Digest of Optical Amplifiers and the 
ir Applications" , OAA 2000, July 9-12, 2000, Queb' 
ec, Canada, QWB3-1, pp. 186-188) . :ODI SCl 
3t2R^gf^Lrltfet5o 

[0015] 

^gf ^7fe2R^gf{j:^fnt), ^ft-^^^ffi^ 
(WIUotMSiiSASEJIt) *rl**r*<WB*: 

W^R«tb*tfc*»#*it«» (SO A) 3ft**flT*^* 

[0016] Z.<D&\$, W*.!*, 1 9 9 6¥3^ K«fT 
Taii^ hn-^ • U^-Xj f3 2^, 16 
f 5 6 6I-S5 6 71 (Electronics Letters, V 
ol.32, No. 6, pp. 566-567, March 1996) t. 199 
8¥l OM \Z&¥}£in1Z H EE E 

9 j p • u-^— Xj f iot, f lof, Si4i 

3 1-Sl 415| (IEEE Photonics Technology Lett 
eers, Vol. 10, No. 10, pp. 1413-1415) C^^tlT 

[0017] A*SnSft*^^^3te^>^sx h • U — h 

-hJ&UOOGHzfiii) r*>5»&, iML/^^O 
^3RMgS^2 RB4KBr*ffl^ixr^6*S 
tefrmM^X-lt, twaAWl0 0mA-3 0 0m 

[0 0 18] roMjHtt, *»#*i|S8^(DSAi« 

[0019] Sfc, ±j»L«iie*«>3lfe3RWftK«i:* 

BUT-*? 6, tt^5B«<>*S. 
[0020] f:r-, mridi «tt, ^z»tt3fettt«4g 

[0 0 2 1 ] ^I^^lWl^Jli, ASEitMSl 
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*5 X XfmW: tHf-r £ £ * *> -5 0 
[0 0 2 2 ] #$S5Hco£ ft»**>ffi^ 
r o j U"<yuw A*ft * MfiS L/c ftST^/ftf 
T*tt< ft36aa>B&^ r l j i/^;KDA^fg-§-^^3ti: 

[0 0 2 3 ] &&W<D£ fctcfdiOgfttt, «*ft-AS 

[0 0 2 4 ] #*91<7>£ btctflcDgftte, A*£*L5ft 
^>^;*ftoRg<ba;fr£*i£{f -f^/i^ft 
*ft) o«*«:W-Jc-r6r:i:a«t*#*4*«*flr*W 

[0 0 2 5 ] 

( a ) mi ss^coA^ft * 

U (b) miBAAflr*^/^** 9 y^*r»a 

£fiKU (c) miBJSl^o^^/<yU^3lfe«r-o^rit 

JISia*^^**:**U, (d) MlEJS l 

*/<^*3tefc: i o r^^ SixfcWIBJBW **ft*r«J 

MIT, ffl»/^3feli*«»fl5tt«i/7 

(e) ttffi 77 h38«#*.bn/tlW[|SjK2tt*^ 
«JffiJBlffl*/^^*fc, WflfSmi^^C0ttJfSm2^n 
^ / ^rf 1 ®If *f SUA* t , fcoTflfj 

*o*3BA/^*4t4*l t ( f ) fttjfsm2& 

g^tsm 2 wa^^^**jb 2 ^Mft^atttsgR^A 

IcAit Lt t (D« 2 ?m»**#ii6f Srt 

JB*f»K-rt«:*« u ( g ) mia* i»gos3 m* 

^/u^3t*Wia«2#«»**ff*K#«icAWL, HU 

tarn 2 m* ^/u^ ftM ct o r *fi * ntim&m 2 
ft £ »3ffitt»d« c^*> s mjfsm 1 &^<5om 4 a 

*^yu;*ft££j&U (i) J»IBJS4aA^^**: 
[0 0 2 6 ] (2) *^<7}mi0^ftMft{f#^£ 
ftfcUU JSltt*fctt*fe5jR2jB*tf>*i *ps>*'< 
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So tit, mi * o y?^u;*ft£-o<7>j£#i;L#ii£ 
U ^<bix?t-o(0j«»O-^^mi5i^Pag5£^-tt 

tz'&, b - o^^^tff 2 ifiso® 1 mA/^ 

*ft4r£j*-f 6„ 

[ 0 0 2 7 ] -?:<7>&, ^OS2Sfi(Z)SiaiA^^* 
**l#«l**»*i»«»fcAl*L, mi^^coA^ft 

[0028] W:, :5Ltffiffl^7h^tbtifcJi 

a*'<^;*ft£, I 1^S2^d^ 
^/^Jfc^SrmiiSffi^^S^A*-*- So 1HT, 
mi BA/^^*i>bA»flt^^3titt»l*tt# 
KIBUfcJB 2 Kfof 2 a*/*yu;* Jfefc±«-r<5 fc# 

12^0 ^ ^/i^ft^m 1 Kscom 3 ffi*/^/u 

*ft£r±/£i-So 

[0029] £<blc, $Bi«»T#*«T£j*£nfc3B 

2 K^om 2 H*^^^3te*r* 2 ^tt^^at^aitt^ft 

^ icAAt LT*«»^JBlfT«9Eft*r*jB-fS — *, m 1 31 
Wt«2#»»*»flc«j(l*«fcAltL, JS2UJA^ 

^*ftSr»2 5ijffi^##«lcA* U A^ff -S§-^Vu*ft 
tfR CT^Sf 1 K*0«4 WA'Vu;*** 

[o o3o] tsc, r. ? LT4«snt*4 a*'^ 

JO ^Jfe«rf^T»4ff*/^3fett«t6. 

[0 0 3 1 ] -<D£?{c, <fc£ftSl5tef&# 

Srffl^T, JB3ffl*/^/^ft]&»-bA*flr»^/^fti:lfc 

atttt^n cr-&>sm 1 R*oi4aj*^/^3tS:4s 

So Ifc^oT, ASEti^SraiMUTftiaft^^^^ 
<7}S/N£&#T-££o 

[0 0 3 2 ] $ biC, ftS**©(S^ To j l/^OAA 
B^/^*l:IlLtK«ltSlj < ft5ilft^S5i> 

r 1 j u^^tDA^ft^^vu^ft^saL^ft^i-g 1 ^^ 

ftjT-#So -tCOiBa, «*ft-ASEftH^tf- hJSfi 1 

5<? t>»«|-r*«. 
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[0 0 3 3 ] L*>t>, ^Six5fSt/^3fe(7)Rfti: 
[0 0 3 4 ] (3) *«W»*10£*H3ft«-JMf£ 

[0 0 3 5 ] mEJBl««T»#*?l4» ittfflS^ 

t>-r n*»-*^miE* 1 5i^B#ra^^x.r^^ 

*3t*£jS;U Sfria»2Sffi^^S:r»i, tttts^7 h 
btifcMEIB l ^^cottjtam 3 tti*/</uj*3te*- 

*«c«2 38JIEKHH*r#*.r*»btt^-t-Sr k\z£ t>, 
[0 0 3 6 ] WlBJSl^*»^SMta»tt^ftU:A*tLT 

[0037] ME« 2 #!K»¥il»»it#ftliAtt Lt 
mEJB«r*«fbfr«jBLfcmE*2a*^^^*«:, Wl 
E« 2 A4t-*-«TO«cJS 2 7 * /u* K 

[0 0 3 8 ] fflE»i^i»»****iS#«*5J:tJ«BijE 

[0 0 3 9 ] (4) #*Ktf>3S 1 <^ftMft{f-§-W± 
(a) *1 «*OA*fS*^^5tJ: 5 ^ ci 
s^SrJSfcliLT, mKfBitt«£ttAtt£ft2ttft<oft 

1 ^ P ^ /^P^Tt^ , WE* 1 ^ACO* 2^U^^ 

yt±f£m&t, (b) ffiEJBl * p sx^^/u^3t«r— 

(c) fflEA*ft#^^^*SrSWr«fi 

^3|#3JR=£|S:£, (d) ffiffi^ hi«**.felxfclW 
E*2tt*ojfflE*l a*'*^***, tHE*i^^^ 
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^^UfcffjEm 2 KScom 2 tb^^/u^Tt^r^-f 6 i: 
jmE*2^a-/^/</^*36»blW[EJBltt*OJB 

(e) ffiE*2«*«>WEJK2U*^/U^Jfe*:iWr 

» 1 S*OStE» 3 tiJA^^3tlc*««Wtt«^7 h 
2 ( f ) (firffi^ 

7 h3^*^bnfc(WE*lK*^lWEJB3tti*^/u^* 
70 SrAAU o t (HE A*ft*^^^ 3t i: Hatttt^RI 

2 *ttT»^« WEJK4T*^^*4rffl^ 

[0 0 4 0 ] (5) ^3t®*fS#S± 

[0041] (6) 1 <o^%mmt^n± 

(WEA*fflr*^^*«rtttEJIIi#*»*» 

■r ttfciMrEJis 1 mti^^^^t<D- i<Dffittm#<n'*;ux 

[ 0 0 4 2 ] HiEll iiffi^Fa^Stt, ffi*B*>7 hd<* 

x. biifcWE* 2 OWE* 1 B*/^**rloo 

JSliljaEWIHSr-^itTs&^fett-frf -5- <9 , ^rixfb 
lo^^^TSUfSf2fflA^^SrM 
U IHEJIlMo(lliEll2?B^/^ftt 

— *lcmEJfriil»»IW***T3&*fejB*i-«r: fcjcj: 
*nbr:o«>rt»*:4tfiWEJB3a*/^^Jfe«r* 
j»U (WEJS2 3l3tt : P**««c, tttl^7h^bii 

^ffiE« i &&<Dmmm 3 a*'<^;*ft&~o<^s;#K 

*T(MEJII4 B»^^*tft«t 8«)# 

[0 0 4 3 ] mE*l^l»«^aif*«R#«^AJH'Lr 
mEJBW*SE-ft*:*jBU&inEA*flr*^/u^3fe«:, ffJ 

Emi3i^ z F^^^A#t-rs«tj^^*-f--5miR^7 

[0 0 4 4 ] fiiet 2 LT 
mEJBW*«ft**jBUfcimE*2tH*^/u^ft«:, fttj 
B*23l3BT»*JftlC7.*trSt(lfcl»*'t-«fll 2 

[0045] mum 1 #w»^*#*tt3Mfc:i3 j: vmE 

5^ [0 0 4 6 ] (7) **K(0»2(0±Jfea$tfS*W^ 
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*8fett, ( a ) Si 8*^*ftt^/^*t« 1 # 

R*«rtJc*U*oB»r*«ft*r«jBL, (b) ME 
SB l 4: 2 l H^*£ittJfSS& l * 

*fc*fc#«#OflrtHS/:7 h£r^;L, (c) miBffltt 
*ol»EAA{t*'Vu;*#4:, ttr/7hMilbftfc 
WE* 2 ^^coffitsm 1 3*M3fe4: Sr» l ilffiT*^*^ 
A*tU toTWJ|BAA«#^/u^*i:«:»a«ttt^S /0 

i*«*«:£« U ( d ) jfflEJd 2 tt*ft>ffrE9*i*J* 
**rB 2 tt*tt¥»tt:iiltt#*K: A*t It^coS 2 ft* 

( e ) flUE* 1 GOfg 2 Sffift&ffltBff 2 
»**8f«lcA»fL, JWIBH*51«*fc J: or »IBS 
jh,fciTOEJB*r*«ffcfc*Jffi LTt©J|2a«*l:*I» 
»ttfl^7ht*t (f) lt1jR»2&*(7>B1jEai* 

©B*/^ft*r4«U, (g). MRHJ A 

ffl^rf?*{S-§-^/^^3te st><^r*> So 

[0 0 4 7 ] (8) **WO*2 0^*S!3tfS-i|-l?* 

ftt*lfflLt, f iKfiil^5l2i6f^f Hi 

«*/<^;*ft4:tt*«tt«#K«^ • 
[0 0 4 8 ] ~ o Lttfilt L/tm 2 RScOSI^ii 

*T»Wt**iBU *©JB«f**«*r»fflbrflIltt* 
oS2lft^(:»r^«|v'7 h^r^t^o fit, 

S2Rio^ii*^ ffifi^7h^tfcnfc*i 

[0 0 4 9] ^^PJCO^ 2 0>£3feM*fS#S£*«fcr 
li, a±oj: 5«wUrWfe/V^**rfefilti-S^«>, m 
ifcJ:tl { *2WjiaET**ia:ol»o4»tt^a;^*, 

2 (D$mm*m#mtei 

*t"S«*^u^*«c#LrWao3t*>t*#liM^«r 
*»r#s. Lfc^or, ASE^^Si$ijur3feiiS(f ■ 
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[0 0 5 0 ] £<btc, 3t3fi*^(B:^ r o J u-</K^A^l 

ft#/^u* 3ticii Lit****!!*-?* < *»ffi^*5 ^ 

»Jr#So -t^SSS, flf*-ASEMOt-hit 

t»«|t?# So 

[0 0 5 1 ] uavb, A*$n-6fS*/^^*o»*i: 
[0 0 5 2 ] (9) 2 *>£#fi*«#W& 

L , lWIBJK2ilJtt I F**«T?«:, ffiffi*^ ha***.fcft 
fcWBJBl KJlomElIt 2 »« * L 

^£-£rftjEm l K*oWJiafflA^/u^**r*fifc"*-S 
[0 0 5 3 ] ffifSm 1 #«^i»»K¥ftC^t IT 

2 #*«#**«&#&*> UM- Lfc^^i 1 8fi7^ 
[ 0 0 5 4 ] flijKSS 2 ^j»«^««c*»#«JCAJH" Lt 

Kf^f b ttilt t l^f 2 7 ^ ic J: * 

[0055] mew l^iR^ttffWR^ft^^c/miB 

l2»r^SM8¥^>^<H^^LT, 4^ 
[0 0 5 6 ] (10) ##930>*2£>^3te8i3fc«-f§-B 

^seii, ( a o mi B*»AA«#^^*tstt 

#18:4:, (b) SUfam l ttft 4: ttJlftS* 2 ttftaft 
l5B*3tefclWE*l«*<o* 2 <x*tt*rit-r 
5JSl*5iVJS2^3SJK3t±fi»#«i, .(c) jWIHSS 
ltt*(OAAfS*^^3fe4:, 1WE* 1 

Rfst'tt*@^7 h3fl*#*.bnfcmE*2tt*oiWE» 

1 3***4: *A#tU tortHSAJflm-^^Jtitt 

2tt*offi*5*|**«:*fi»-rs*l31il£ ;: F»#*4:, 
( d ) mum 2 KJ^«rES*3***«rftttr#*» 

o«W»*ftt*fi^«*2*»»#**»«#«4:. 
(e) #IH2B2R^(7)^If5^^iS^*4:, flQEff 2 # 

«fiofliiEm2i***4:S:A*tL, t>orWrEA*fS# 
^/u^ jfe.4: IB tTfc 5 IWEJB i «*ota*^ 
^**rft*r«Jll2««T»#«4:«rfll*., WEB A 
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ft£ffl lf>THtll $ ix -5 t cor 

[ 0 0 5 7 ] (11) **^^»2o^3ta*fs-§-s 

[0058] (12) *%m<Dm2<o±%m%m^n 
a. htitzmum 2 m& <nmum i - o^sm^ 

U WHS* 2a«T**««t, Mv/7h^4x.bixfc 
RtrlBlK 1 StftOffiRm 2 i«^ft;£ — o<7);£#tc#ii£ L7t 
^ix^llo(7>^;^co^i a tid>-^{cm2^^^^ 

[0059] ntjism 1 it 
ism 2 #jft»^«i*«&¥fta>' t utt Lfc* Ki**-r £ 

[0 0 6 0 ] ffiflBJB 2 ^ir^iMR^IcAW LT 

aiffi^p^.Ka* b ait Lfc«tci$*i- sm 2^7^^ 

[0 0 6 1 ] mi&ffi #lft»4&***jft#jRi5j:tjcMB 

[0 0 6 2 ] 

[0 0 6 3 ] (f llli, *iSOHH 

gf 2 011 3fe3RBt«:2SPft-fT5fc0^fc5o 
[0 0 6 4 1.01 fc*"*" X 0 \C mi 3Bfc#*0>*fS # 
2 011 * * j/ ^ #jfctf^ «Hd^* 

S&4£, f l/<yK/^Kf 7^/^5^, |R 2 31*2^ 
»«6i, »2^^^#:iSS2SS7 »2^^K^ 
*tt*7.f 8 m3aijgTB*«9 ^2^13^ 
Ots AA^-MU, ffi*^- hi 2 
«1 (SOA) 13^, I2*S* 

[0 0 6 5]fl 13t, mi ii^^F* 

KS7^/^5t, m 2iiffiT8MS6 I3\ SlgW l"ft 
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/U*8t. % 3«ttT#*9 m2^3g^*ti^Itll 

4ill- « 2|£<7> rft 3 R^£3flj $:Mt5o 
[ 0 0 6 6 ] (t-e-^/U^JfeSiN (RS : * 1 ) I*, 0 3 
(a) r i j Toj ^/u;* (o 

£ 9 ;*) H^/^SRZ^ffb (Return-to-Zero 

Coded) ft* — h 1 1 ?5^: coftff*^ 

48f2 0CA^^^ B A;ft £ /u* ft Sin 

&^{c:mi*3l#ft*t*I£f 1 3T-if*I£;ft5, o£ 

[ 0 0 6 7 ] *>BfS-»^yu^*SiNA«, — 
#»»4£*#*«»4^Ait$ix, *«>rt»«c#*#«> 

[0 0 6 8] * n s/ ^ftfciJSgl rt, »«ft#^^^3feS 

[0069] Sl^D 3^5te*8S2tt, i^btlt^f:^ 
itf o s/^ft-^SifcS^l^TWl * n y9'*)V*%$2&& 
J*U mii5ffiT8*#3k:aS<5o Si^D^/V^3t 
S 2 oSfiU2T^^ A^^nfcif #/^yu^ft Sin 
(7)K^^ 1 ^liMoWSo Il^n y^/uXjfe'S 
2 H «*^/^*Si N 4:ia*^, 0 3 (d) M«-*-J; 
5& r l-j s</u*t r o j /^^^ /^RzSfft 

fS*t?fcS. »l^as/^*^S 2 ^»DiiLH8 

<o»t>isujai6«: (try h - i^— h) 

[oo7b] mi mm^ms 3 « , 02 ( a ) ic^-r* 

a tt«/<-{7^(|W3 b t , 3fc«-M*3 c ^^r{H 
*.T^S. *l51ttT*«3^5SfenT*fcJBl ^ b 5/ 
^/</U*3teSi (tt* : A 2) te, **3«-?fe»lft*3 a 

0 : 5 ot»a$n5 9 r:r-n $i * a y^^/u^ 
fts 2 (^Di:^Mft^:^S2a^ P«ffift^:^S2b^»l | J^ 
ix5 0 fir, iE3£«ftfi£#S 2 ate*r ^**3tJB*«3 

ctci^bn^o iRiffliK3feja»S2btt. ffi:ffl^^r^ftij» 
^3b^j> ir*8#* 3 c tci^ fen 5o ttffl^^r r ^ 
^ WH3bli, raffl«3tfiS:»S2b^51i£Sra a t 1 

x., S5SPtl«ftfiS:»S2b' $r4fi)ct6 a ^coii^^^l 
ti§*;jS#S2b' tt, »***3 c t*g[3iMft^»S2a^ 

[0071] \M.&myt&&$ 2a tmmmni%ftf& & 
s 2 b' «a t l^ttr^s^, «*Jt*'«^n 

.tor, ii:^Mft^^S2a^3gMi^ti{Sft^:^ 
52b 1 i^w^^fi^'i*bnrsitii*^^3fes 
3t*So -r*t>*>, jKia*^^*s 3 Mciajfc«3trt 

» ^S2a^ii^l^^S^ft^:^S2b , 
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[0072] ^<Dmimmmm<D^tm^n±mm2 or^ 

ft/£#S 2b £^fB{I#;tfc#£ Lt^So L£>U low 

«*.«, — #o«3teja#S2a**rifl]5 wmittftftt u 

[ 0 0 7 3 ] JBlal3aETIfiM»3^Blffiffl3fefl!;»S2bJ-* 
x.fbn65i*£0#ffl A t US, fi^^u^ft S in^^a-;* 

^) (7)5 0 %£"f &<DtfiMcmT?tbZ>&s 2 5%— 7 5% 

Ti**6«c*3^r5i«wiiBA t 2 ^m^yy h lt^sii 

T*^/^*S 3 «-*iLS§»k:,- *3ttS»IHA t 2 iSrW 

It, »1 T»S/^^3tS3^ — OWffl5t«S:^S2a^ S 
2b (7 >P^"C*5H/ N (-^^'^ 5^F* (constructive interfere 
nee) £ILl/Mc:i5#>'q > 5^F^ (destructive interferenc 
e) mN-f;ft3&>&**£i2r5a*, ^^{^M^^Sr 

[0074] **3, nxmizpw&wft* -±m<Dx 5 

fc, j|Sl ^ n 3y^/^U^JteS2^K*ffl»ja»S2ai:il 

T\ *l ^ o y^/^^*S 2 «>DtJtffl*«»S2ai:n 
. ^alttWBBA t l S:**.r^bl¥WjB-fr T-ft5 

[0 0 7 5 ] ^9 ITS 1 ilffi^P»« 3 X~±f&£tltc& 
fiA 2 <Z>» 1 WA^/^3feS3 (=S2a+S2b , ) JS* 
ft^*l#«»**ff*»IK4«CAlt**t-5. flU#MR 

3*v JBi#«**»*W»»4d»bHJ*Six-5. rft 
£^0$fc, tB«*nfcA*^/u^*SinA<>JKi*«* 

fcU*/^^3feS 3 i:, tittle 7 h Lr^^t^tfiflA^ff 

[oo76] * i 4 d» b a* *n* 

V K^^Kfi7-f/U^ 5 13, &fi A. 2CDM1 
iNA*r»»*"frft^^»tt«r»o 0 J;oT, *t*IA;*?{l# 
7 4!\s# 5 <SrSi^Lfcmi ttiA^^^3tS 3 (=S 2a + 
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s 2 b' ) is> »c^jiS2aiaETaM*6 (ci^bn^o 

[ 0 0 7 7 ] % 2 ^ p y?%%Wk\ on. ? * y 

B3 (d) (C^-T «fc 9^2 ^ D y ? s</l-xytSio 
(R* : ^ 1) ££i£U jS2i§iET#«6 ^i£5 0 * 
2 ^ D y? /*/U*3feS iQ&Wi&te X 1 T'£> *9 , ff#'^ 

S 2 ^>StfiA. 2 ^liMoTI/^. S2^d^^^/^ 

[0 0 7 8 ] £.5 IT, JR2«jfl^8W6«CttC, RfiX 
2COjRia*/^^3tS 3 (=S 2 a+S 2 b' ) ^Rfi* 

ft , I2^n^ /^u;* ft S 10 J&*m 2 iiffiT** 6 

*^ti5^^f^y^, 13 4 M^-f^ 5 \z.'fft>tiZ> 0 -f 
*s 3 oa:^«*^»S2a^^^^^aiffii^««3trit^ 

20 5 tcKses turtle 

[0079] m 2 iiB'p^s 6 « , mi iia^pj** 3 £ 

mcMf&x-hZ> Q -ttefrh, M2 (b) coj;9(c, %ft 
i:*rflt*.r^s. *2iiB^F»ii6fcabnT#fctt* 

n^Jlrffl*/^)feS3l4, *«Jtw3t»iK#6 aid 

5 0t«^6 o tit, JHl»**S3al**^>** 
fttt**6 cJciSbixS. (ft*, S2^3tS 3 bll ffi 
«^>T T^WJ»*6 b S:^Lr3fe)B-&*6 c (ci^ibix^) 

oriiaEfipiBA t 2^tbn, ^m2^lS^S3b , 

kte&o A t 2 ^(tigiS LfcS 2 S 3b' 14, 3t» 

5 a ml^ft3feS3a<^^m2^ll^7tS3b , 

^w^**^, Rfil 2com2 ttJA'^^jteSeai: Lt 

[0 0 8 0 ] JB2«B6T»*6tt4fc, 7fe^^6 a(C 
*5^T, ^2 ^ P y ?%%M\ Qt>>tb>mbinX&1Z&g: 
I 1 Of 2 ^ p s/^^/U^3tSi 0 t-Ov^Tfc, 

Siob*-3fift5 0 : 5 0T*»|ijt6o :5lTM^il 
;fcfll#ii£ftSioate. t(7)^^3t^|§6c{dbn 
^>o «*, ftf2»tt3tSiobttffi*B^^ r**J»*6 b 
4^LT3feft^»6 c l:«^ix5(?)T, !2M3tS 
lOb^ttttffl^-f T^^J^1§|6 b {:J:oTglP^ A t 

2a***.fc*u 3g®m2^tt^Sl0b , 

5^m2^ll$^:SlOb , tt, 3fe«**6 c T*SfSl#'il£5fcS 
lOairft-g'^ixS^, StMcTtfUftt^. -toft*, IB 
l^ft7feS 1 o a ^515£m2^l^S^S 1 ob , i:^^t?S3tii 
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[0 0 8 1 ] »2«JffiT#*603tett<&*6 c\Z&^ 
T, mi W*^^3teS 3 ^fBl»l«3teS3a^aS3a6» 2 
#H£ftS3b' 3& s StMc5fi*J)-& S^F* (constructive int 
erference) :t^, §1^?^ (destructi 

ve interference) & §1 £ £2 r. "t* 7^13 , (i) Rfi I 

2 <om i mx^frxyt s 3 t «kri»mjs i ***** 

Toj /^;*T*&6;e>> (o£9, i^l^^/u 
l£fc«a>ffil^/M£fc**0 , £ (i i) tt«/<^7 

b a*ss i w*/^ 3ts 3 ^f2 s * zm 

[ 0 0 8 2 ] »2ilHET*«6 <7>3tefir&*6 c K*3^ 

[0083] n com i mmmm<o^tm *??££!§ 2or- 

£5§*£0#Pfl A t 2 SlMfWSOttffi/^T^ 
«l«i*3 b3&***.6iltt»IIBA t l^ftSfcttiSfciBS 

/^7tS 3 Of 1 #ii£ftS 3 a£m2#ii£;feS3b' 

K2««T*«6d*btU**nStt*X 2<0*2U 

(Ku^Hd*?*) P#fc: To J ft* 
/^/u^^Sin^ r 0j /^u;*T-&>£ (f&U"</u^fc-5> 

mz. r 1 j /^^*5 0 ftttntf, f i^^/m 

*S3^ml^lI^7tS3a<i:m2^l^$7feS3b , ^S^a* 
(b) lc^-rj;5tc, 7,Aft*Jt^u^Si N oiHatttt 

[0 0 8 4 ] f 2^D 5 /^^;u^3feSi 0 O 

ml^lI^*SlOa^3g©m2^tt*Slob , tt, Slr>fcT 
#Lftv><Z>T-, 1 ^SB3a*/^u^*S 6 btt, SB 

l^lI^7feSlOa^3g$£m2^lI^*Slob , *^t?^/^3t 

[0 0 8 5] 12 3gJi^P»« 6 , IEKi67!g«ES&«1!& 
(sinusoidal transfer function) £r£fOCOT\ £X~FO 

[0 0 8 6 ] — ^*#^aiAli, tlS^7.h(^ 

i»<D&tt->>7 bat-rzt. ^&$%<omt)tt 

s i n 2 ( A 0/ 2) 

[0 0 8 7] rij /Vu^^O. 5 tc (TXfctl^ 
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[0088] r x j ^/u^jcasuyt tttiv- 

/0 [ 0 0 8 9 ] Lj&»U _Li$cr>i§^ TWIOtBAlla i 
n 2 (A 0/2) fcl*M+54M4*ttoG>-c, 0<Dififg 

ottfl^^ nt*3ft*fea-*-6u*«i*tt, 0. 5 7u(Dis 

fire 7 h$tf^^tSffi^Stf J; "9 

[0 0 9 0 ] Clx*:*2 5l5i^F»i*6«ciKffl-rixli, IB 
2S»TJ£S6 a>fca*$jh,5» 2 tHA/^^ftSea^ 
r 0 j /^^«c**ufcj***t*i*, pcS2f^ 

^ [0091] :^i;o^rii fctciSlffi ifc-o^ 
3c r^t^ h □ - ^ . i/^-Xj f 32t, me*, 

6 5 6 71 (Electronics Letters, Vol. 

32, No. 6, pp. 566-567, March 1996) t, H EEE 
7th^^'7^n ■ l^— Xj jSiol 
miO*. 1141 3 1-Sl 4151 (IEEE Photoni 
cs Technology Letters, Vol. 10, No. 10, pp. 1413-1 
415) 

[ 0 0 9 2 ] A*ft ^/U^^Sin^ f 1 j /^U 

[0 0 9 3 ] *2jl3ttT»«63fl***S^^«l*»M^ 

rfiHJA/^3tS 3 l:4x.^5^ffiffi^7 h 
#0. 2 jciS<7)/h^ v^COT fcott>tJj!T^5. 
[0 0 9 4 ] i^±T-milS:0 r3£3RW£lWj ^j&T 

[0 0 9 5 ] m2if® ; P^6^tt}^-t- A. 2 (Dm 

2ffl*^U^3tS6a4:»*^ 1 Ol3W^/^*S 6 b 

^eur, S2ffl*/^3ts 6 aii &mM<Dm$rm 

MHO«^K8§7^^C5l#i:to 12 
m*^/U^3tS 6 att> 13 (b) l^t^^ot^ 
0 3 (a.) iC^-f R»«r»oft*/</U^3feSiN (K 

fc^oT, »2*j»»*«#:»RK7(DFM«5(c:Ji, ft* 

5^? /</U^*S i N <D»*t tts»^»a«ct6or**»^]B*r 
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[0 0 9 6 ] ^^)Siff$»^i2^»*S($* 
[ 0 0 9 7 ] r*>£5^ ff.2#tt&^»*«gtft7*> 

lU^3|±i^^*S6b^M^5i\ &ft* 
2 (7)f 2 S 6a ^Sl ^2tb 

[0 0 9 8 ] *3aiSHP#*9 fc* ft 1 iittT** 3 t 
H£**«r«?o. !il 2 (c) <7)<fc5^ 

H£3I9 a ffiffl^-f r**J»«9 b 3tS-&#9 c 

* 1 com3tti*^Vu^3tS 6 b^. *«)U:3t»tt*9 a K 
J:oriiM* (*J»3M S 6 ba^»2^tt* (JfefiK 

i jX**S6bai*-t^***tt*«9 c ^asbjxa. * 

2^tt5tS 6b b^, ttffi/<-f r^#Jf»«9 b^LT3t 
ctCi^bn^COT^ B2^H$7feS 6 bbi-^^l 
/<>T T*»Jffli:»9 b tc J;oT31ffifiHH A t 3 tf*-^*. fc 
*l, S§*£Sg2»il£;rt:S6bb' At3«tfaIttL 
fc^^lSftSebb* fcg^6cr-ii^s 

[0099] Mfc»*a>3te«*W£««2 or* 

12, f 3 gfif^ 9 (Otttl/U 7^«ilf 9 b i^x. 

mmne b&*itz>mm&m& t 2 ns\mm=F»» 

ttK7^A»i-SJS2a*^/U^JfeS 6 a (8ft : A. 2) 

IllA^jtSea^ f 0j ^A-;*T-&6 M&L<"<vM::fc 
5) f^O^T-&>6 0 o£9, »3 3li£ I F*«9d»bai* 
^ixSRg A. 1 60^4 ffl*^^*S 9 li, 83 (c) 
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[0100] £3iiJffiT#«9fc::J8^Tt>. _ktf*Lf;:IE 
K«»«fiS«fi6fcJ; D , SB3 5lJfi ; F»*9^feffl*Sn 
5»4ffi*?'</u;*ftS6b0> r U ^^^Jca»Ufc3fift 
I^Cm4tU*/^^3feS 6 b^ To j /<^*M3[ 
9 fc/h* < 45, 
[0 10 1] A*ft#^^^3teSiN^ r 0j '^U 

So 

[0102] *3-«»TaW93ft***.S^<D*|*»filJfN 
t f 3 3tS 6 bi--^x.?)n5 ffiffi v' 7 h 

^o. 2 waft^h^^tto-cfcoTt^rsa-rfcs. 
[0103] sx±.x-m 2&<d ^3Rn±W}Yf} tmr 

[0 104] CHtM^fcl4^/^^*Sg 
()KS : X 1) 12. * 2 1 4 T?*«3ft 

h 1 2*>ibfct};fr£*X£o 
20 [0 10 5] ^oT, tH^fS*'*^* (W&'</U*) 3fe 

^*Sin^ r i j /Vi^^oiSaEj|t*4:3Sft5F*&— tt* 2 
r o j ^/u^<DSift»tfl : 4:iiia5F*S--ttJB3 3lJET*« 

9t»fl)WJ$nSo tt^or, A^jff -i-^/^^^SiN^ 
r i j ro j ■ /^u^oK*^»*ufcss«»t* 

£ «r»*]ft^ UI»*-t-S C £ 3&*"sjtBi 48. 

[0106] BUiiS^fc: J: 5 1^ l ^Sfi^ffi 

J<7 (7>^^Mptft-^W^^S 2 0 tM3 , Il*5J:(/f 2 o# 
iWiMM4i:7 O 

A S E *S;Bf £#iftJ L T 3fe«fS t 1 a o S / N Sr &#T- 

[0 10 7] ^bfc, A*ft*^/^*Si N 4:H:|fcatt 
tt**3S!<D (SCLfc) *2a*^/u^*S6a«rJU2 31]tt 

A^m Ctfc6*4 aA^/u^3feS9*rJB3jl3a6T*» 

[0 10 8] 0 8 12, A*«*A^**Si N fc:fi&Lfc: 
5^ S»ft^*6— ^WilWStuS^ktW^Sfca&fc, 
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[ 0 1 0 9 J 84Gb i t/s <r>mt&7 

>y^5tfa-^ (7- K*£« 2 31 - 1 , 1/ 
2) &A2?{f#'M^**Si N £ LTAA^- M 1 let* 
84Gbi t/sO^P^ttSl^ 
d 5/ ^ **/uxyt S 2 £ IT! 1 iiffi^Fj^a 3 ^tJW& Lfc 

[0110] 08 (a ) ttAA«#^^*3teSiNi: LT 
OlSffil^^^A^fS-g-ORjgSr^L, H8 (b) «JB 1 

U 18 (c) l4f»«T**6 0UJAfflr»-rftfcfem2 

-f"-<r, Uftt?igLMIi6*fc8 2MH z [84GHzO (1 
/ 1 0 2 4 ) ] "Ct^^ 1 "^- * Ufc^ 

tt, 1 0 2 4 if y hf osp*SftLfcR»«rUAL, d> 

0, 7— K***l 0 2 4T-f'J«9^n^^/ta6, ^ h 

(a) (b) tc^-rj:5{w, -r^ra* r i j ^/u 

o£ 9 " iiiiiiiiii w coj;5 l:£t^o 

v^.Mf^ (0!l*Ji, "1101001101 • • 

S-frfcSMH^v^Aft* ("0010110010* • 
• " ) 

[ 0 1 1 1 ] m 8 ( a ) fc*-r»flEO^*&— fc*fll 
*HW^fi»L, A^tf- h 1 1 -A^LfCo * 

1, S2, » 3 OSffi^P&fcR 3 , 6, 9<7)ffiffl/^r^ 
»l»«3b, 6b, QbftiftMlttLfc. SfeK, 
JB2jlJS^F8H»6©a**:8 4Gb i t/s <fc£3teB#|« 
^JISff&SB (all-optical demultiplexer) £ 1 0*G 

bit/s co^Sff 31 7 — \s—v so^gi^— 

i££ r. ^ i 0 , * 1 **«tto*ft#W*«« 2 0 0 

->y h&n 0. 2 jt*c*ofc ft 
[0112] *r<7^tc; *2iiffi^«6 0fcij*{S-J§-*: 

^j^u^o tojB*#B8 (c) (c^-TK^r^So 
[0113] i8^^77)5^By^j; 5{^> mm 

[0114] tt*3, ±iB««ojs 1 nmmi&<n±%m% 

^Jff Sin<7) U"</u (o* 0 AA'<57— ) ^/h 

$ <Tfc 2 0 *>aUfla**BJtfi-C*>S, 
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M9iKLMK***ffi< tt, £^3teflW*ai81tt2 00 
[0115] #MM*4&W*WKK 4, 7 t LT4**tt jft 

[0 1 1 6 ] *W**HMI*fcLtt*.T, 7 7^f/<-*« 

[oii7]jui *J6flf»o^*ai3tflr#w&K* 2 0 

7<? rtt, JBlal«T**3d« rjRi ffl£> 
J&j tc*tJ&U 2 ilSHHjMg 6 *< r* 1 
«J fc*J«U JR 3 a3ttT»« 9 j5« ra^SBH 1 ** 

[0118] B s'^, *^ej<7)m2^ 

*»tt<Z)^5teS[ftft#W*»*6 0<D«^:$r^-r o -co 
*2R^^2Mffrp4T*, fill 

[0119] 05 iZTF-tX 9^, * 2 3M6Ji0JBo3tfS# 

. 6oit mi mm^m 4 it. mi 

^ SMiS§4 2<h, I ligjil : FW4 3(!:, 1 

/^»*7-f;^4 4i, *2#IK^atftaittK4 5 

^47i:, ^211^^^:214 8 A^?^- h5U, 

u*#- h 5 2 £ , mi 53^ m 2 * 
[oi2o]*i ***3t«i«* 53^ mi mmd* 

I4U, Xl#a^*«iHR4 2^ l mi5iS£^F 
«**4 3 HSl'O 7 * si,* 4 4 tfrbtt 

mi^co r#2RS£«sj t-&5 0 m 
#«»*»#»«ii4 5t 1 * 2 asms* 4 6 m 

2/<VhV^aS7>f/^4 7^^b^5aJ»li, S2 
[0121 l.A*fflr#^^3feSi N (St* : A. 1) W:, 

17 (a) rij /^/u^^ roj /^/u^ 

(o^t?^^— ^) i:i»b4oT*3 5, *l 
»-frfclRllSRZ«F#ffc:fS#'CfcS, A*fS#^^3tS 
IN«, A*#- h 5 ld»b^tf!>^Jtll3feflr#Wfe»«6 
0l:A^^n^o A*«#^^^*SiNtt, *«3t-*i 

tu^) 0 -toe*, *>«AAfS#^^^*Si NA 4:ft*. 

[0 12 2] «(IA*ft*^^*SiNA«. m 

i#i»*»#w»4 2i:AitL, mi*mB*m» 

m$L&4 2 0rt«lc**«cDB*f*aEft«:3l*«^-r. 
fBl#««¥«ff«[RK4 2^>bffi«L/ciifeA^ff-§- 
/V u ^* s inaI*. f iSl : FW4 3(:^f 3 n6o 

[0 12 3] flft*,- flll«M4 ltt, A*ft#^ 
^^*Si N oiK«A. 1 2?r^of ll 

^*S 4 i^^^L, «1||!«I^*WI»4 
5^ -TZ> 0 SlC-f(DSS^oSllft3tS4ili, tf«A 
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a«-S-^u*3te S inaK £ o l #*»^f«i|ftB 
LTtiffl^7 h liS*£3fcS 4 il3, &UJ&1* 

m&&4 2 ^btiiw Lfc»«A*^^^at s ina^o^ 
xn, &tiv'7 

[0 12 4] 1181^4 3i3, g)6 (a) Oj:5 

$l2eS 4 iil t$]l:M^4 3a{aoT^ 
#tta*WC-o*>j>(*3te (TtJ*^) S 4 iai: S 4 ib«-»H* 

-t LT, mi »«*S 4 iaW:, ffiffl'^r;**! 
»*4 3 b «r^LT*jB**4 3 c \Z&htlZ> 0 %2'£ 

tt*s 4 ib^ j e^^^^^^i4 3 c (ci^bn^o mi 

#lft*S 4 i a l£l3, ffiffl/M7^iS*4 3 bT-ig*£B$ 
PflA t 4 1 3&***.fciX, fjif 2 #d£ftS 4 ia' t IT 

w*^5o ii^p#rflA t 4 id***.bn&jB2 
n^o m 2 s 4 i a ' iJKi»<s«s 4 ibi««*« 

tOTtfJfc^tt*^ 2 Ofl fcti*3teS 4 3a£ IrTmjjtS^ 
[0125] *B*lXfcAM*^3l£S 

INAt>, *»s«4 3aiaot«wi:-oo 

#H£ft (5tj*#) SiNAa^ SiNAb^^ttSttSo 
^aittWIH A t 4 l]&***.fc*U 5S5Em2jS#SiNAa' 

£ UTtli**nSo iitt«PlHA t 4 l***.bixfc«2 

#H£ftSi N Aa' fc*l»**SiNAbtt. *«^«4 3c 
m2^^3 t eSiNAa' £S&l»H£ftSiNAb 

[0126] 2 |gJfi»«R(03tfS#l?^»« 6 0 T- 

13, JBl313ttT»W4 3 4 3 c{C*5^T, A 

*«-»^u^3feSiNA^ r U 'Vi^ffcSBtMc, mi 
3*JK*S 4 i^«ffi»l»ite3tS 4 ia' <tm2^il^^:S4ib 

fctfSoT, A*fS#^^^3tSiNA* s r u ^/^t?*> 

5B#fCJ3, ClXft%S 4 lCRA t 4 1 C0xnVU^^(7>^ 

1 2 comi tU*5tS 4 3al*. 17 (b) tc^-TJ; 
3p«3t3it*a*tr— *J*«*> (1/2) £ 
t\ ^M»3»ttfll*«»*r»o. H7 (b) (c^-TK^ 

[0127] iiiiifM4 s-c-^i^nsae^BB 

A t 4 1 i3 , A;ft(f * S i N ?Wu;* MRSO 5 0 
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^ffiir-TSo CL*U3, i7 (a) M^-f A^ff 

7feSi N co r i j roj u"<yujcjssurfS 

^d*»-ft:-rsBi7 (b) t^-r r^ig^j ^r^^-r 

[0128)11 m&=F»»4 3 teaser, jekrame 

JSiiffif»»4 3d^fetiiA$ttS»i a**S 4 3a^> 
/0 r 0 J /^^ClllfcMfll missal* 4 

3^e>ffl*snsi^i:jRiai*5ts 4 3a^> r u 

[0 12 9] A*fH-g-^^U^3feSiN^ r i j 

[0130] *l«fl£T#*4 3#**«£OHW»*J 
ffUS£&£^-»«^BI3, Xiti#*BR4 2 1: 

o. 2 rtig<7)/h$^t)^r-feort)far^6o 

*0 [01311*1 iUE^PB** 4 3 rt> b UJ A * ftfcJB 1 H 
^^S 4 3a^m2 ffi;ftftS 4 3bi3, f K^^Rft^ 
^ /U? 4 4\zmbtlZ> 0 f l^V hV^SS7^;U^4 
413, R*^ t l<OjB2ffi*3lfeS43b*:a*ft»' x ^>^. H 
7 (b) ^«V»»*r»o»*X- 2«>JKlfflA*S 4 3a 

o^aaur*2**^*sjtflcajtt»4 5 teas fen 

[0132] £l_kT*m lfk<D 2 R W*»fNj **»T 
[0 13 3] Sl/<y K^7Sft7<;u^4 4£riiiffiL 

[0134] m2^5f:3 I f;^4 813, A;*Hf-^ 

/^^^Sin^I^C^S A. 1 fc»o#2 3»tt*S 4 8*:&/at 

L, «2#«^*#MR4 5CiS6. 
g$r^om2il^3feS 4 8i3, Sl^*S 43 aiaoT 

*2**»**#ai[jRB4 5«c§i#jB^snfc*iSM»o 

^ttffl^7h=SrS(t5 fl -tLT, »2ijaE ; Fi!ti«4 6 

[0135] m2S$£ z Pi*^4 6 13, H6 (b) <7}£5 
tC, *^tt^4 6 a t. ffiffi/M7^M«S4 6 b <t , 
JfejB*«4 6 c ^fix.r^S 0 m2&M=P&%$4 6{C 
i^T^fcSl tb*7tS 43 a (tt* : X 2) 13 , ^^3 
fc»»W4 6itJ:ot!Il»** (*«») S 43 aa 
t*2»(*Jfe S 4 3ab^»**n5. tit, 

mi^tt^:S 4 3aaf3, tt«/M7^fW4 6 b T-3g$£ 
t4 2^4x.btlTMf 1^84333' fcft 
»3 , *tf>»tC3te*g-&«4 6 c {Ci^^ix5o f 2M*S 
^ 43abtt*^***»**4 6 c {CiS^ixSo 4 
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6 c -CMC, ig*£mi#l!£ftS 4 3aa' t % 2 »H£ft S 4 3ab 

mi»*£ftS 4 3aa' * # 2 #«3t S 43 ab* ***** 3 fcb 
^ftS 4 6a (tt* : A 2) 

[0136] ft 2SSHFtM»4 e^iSbnr*^ 

ft2]gffi3feS48tt« tW»W4 6aiaoTfl 
#*£ft <ft/##) S 48 a^S2M* S 48b (w 

*«f»*4 6 bT?SffiP#MA t 4 2 £^X.k*lTii5£m 

i#H£ftS 4 8a' 4:tt!K t^C*^ffi4 6 cl:ii 

bnS. »2»lR*S48btt-t^***te'g-*4 6 c{C 
i£fb*l,6o ig*£mi#H£ftS 4 8a' £Jfl2#li£ftS 

J&4ffi^ftS 4 6b («* : A. 1) £: LT 

[0137] «2i§iiHF»4*4 6 r**.<b;h,5il5EB#IH 
A t 4 2 12, Hl3i$£ z Pi*^4 3T*#x.^n^5i®^Pfl 
A t 4 1 £f^£ltc, A*fS#^^^3feSi N ^^/u^fffl(H 

[0 13 8] :Of 2 HaS^ffiT-li, AA^^JtSi'pf' 

a* r x j ^/u;*t-&>S0#^ f 2ias 48 (7)f i^J; 

V* 2 Z> # ft ft s 48a £ S 48b # I^I:P»«oTiMlt 

*sin^ r i j s*;uxx'3bzmc\$^ m2ii^fts 48 i- 

T*«4 6^tHM5Scf ^ 10jB4fflA3feS 4 6bl*. 
0 7 (c) li*-TJ;5tt^^W-4:ft». rixISA^ff 

[0 13 9] S2l5if^4 6 jESKffi 
i»«l6^J;"3, A^ff ^-^/u^^Sinco Toj ^/i^fc 

f&2mm=F#»4 6j&>fea;fc3ix£»4 ffi*3teS 46 b<£> 
TOj /^u^jca*Lfcii**t*W:, «2 5I5£ : F*«4 

[0 14 0] A*ft -§-/^^*Sin^- r 1 J 

[0141] ® 2ig$£^#SI4 6 

*5^rm 2 mm* s 48 i£*:t bjxs*«»ffiffl^7 h a* 
o. 2 jcaa^/hSt^t^'Cfcorfc^ra^fcSo 

[0142] S2 SiSfcTtf* 4 6 <b fcti^l $ nfc* 3 W 
^*S 4 6a^^4 W^^S 4 6bl^> 12^^ F'/^2Sf7 

7 12, I 2<D*3^».3tS 4 6a*ii**''^^ / H 
7 (c) l£^-rSflg*r«FoR* A. 1 0>jff4T##S 46 b 

[0143] S2/<> K/^Rft7-f/^ 4 7 Sriii&L 
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fcJB4T#JftS 46 b». *2*W#*iB«*5 4tiW 

sn, ai*flr#^^^ (#£'^*ft) Sou-r^Tta 
[0144] $x±.x-%2%i<n r 2 r#£IWj tmT-t 

So 

[oi45i tot, w*flr»'<^;* (i?^^*) ft 

S out 12* A*^- h 5 l^feA**nfcAA(fr#^>u 
*3teSi N £Ht»3S*«K> 0 A*(t#/^^*S 

i0 ife2;ft,, I^AAfS*^^^3tSiN^> r 0j ^/u^<755fiS 
*t*tt»2ili£^P»*4 6tfil*^5o Ifc^oT, 
A A ft -^/i^ftSiN^ r U ^/u^i: r o j /</u.*£> 

[0146] Kias^fcJ; *A9ia«2%lb?l$A 

filttLTftilflv';*^ A©S/NSr»aft?t £ Q 
[0 14 7] A*flt#^^*Si N 4:tt»att 
Atf*#£> (SfiLfc) Ml2(7)f lffl^^S 4 3a^I 

i«» : f*«4 3 r-^^b/^m, A*flr*^^*Si N " 
^■fcatttt^rac^fcstt*^ i om4ffi^*s 4 6b^ 

JH2al»T»*4 * CD|g 4 ffi^ /Vu* ft S 

4 6b*fcbAfS*^^^ (S^^VU^) ftS 0 UT<b LTfcb^ 

t5W, ftSSftOffi;^ Toj ix^uoAAfS 

ftSiN^SSUfrft$i : i i fc^j'r-^< ft^Scoi^^ r i j 

i/^KDAAft*^/^ ft S iwtcmS Lfdft^ tfliW 

r-#s 0 flr#*-ASEftBB«>tr- Hi*t 

[0148] ft*5, JifE*j*(Dm 2 H2fc^<7}£ftMft 

A^ff -©•^/l^^ftSiN^U-^yu (o*DA*'*!7 
— ) 3d«/h$ < Tt>^(Oft{f-^fl : ^^g2 OOM^B 

[oi49]' &m&*mwm&fe 42, 45^ ur*» 

4^^B&r*^So 

[0150] *»#*»«Hic<t*.r, 7r-f/<-** 

[0 15 1] (»3HJSffl?l») 18 9 13, #3§!SOJg3:3£ 
50 *»tt(D^3tS3fefS#W&»*2 0 AO*dSfc^-r. - 
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[0152] («4%JK&1ft) 0 1 Ott, 4 
5 3£ 5 4*&i9^Ljtfc<OT-<fc5o - 

«2Xtt«fiost6 o *mi:#*teao*.T, 

[0 15 3] ftfci, ±IS*l-»4*JS»1»tt. #$S9? 
[0154] 

A««E*itJDL*< ifc fc, A^ff*'^;**;^ 

[0 15 5] ASEJt^SrMlWJLT^fciifS^^T 1 
A<OS/N£:&i#T-# , 3fe5S*^<fiH/ x r 0j U^/uco* 

[0 15 6] ft-»*-ASE*IHOtf— 
[Bfi*>ffi**«91] 

[Hi] (5«»io4*a*ffWS8f 

[12] Hi»*i**»«o^*a*flr#w*is«-tf 

So 

[B3] a i o» i jtt»«(Z)4*i*fltf stat-e 

«^*n5A*'fS*^/^3fe^»l*3j:^|g2(75^ p y 

[14] Hi^*i*«»i»o^*ai*fir#wfess««- 

[0 5] *«W<o»2»«»tt<D±3tS[*«*W*8« 
[B6] H5 0«2**«tto^ASJ*ft#l?*8«-e 

[0 7] H5 0»2*Jfe^«to^*a*(S*S*S6fiT 



(16) &ffl 2002-229081 

30 

[0 8] H l «)JS l »»»«oi*SI3t«f «4J51i: 
[0 9] **WO*3S6*»«W*3ta*«#W^8« 

[010] *&m<om4%MMm<o±%m%it*n±m 

1 ?uy?tbM» 

2 il^n^M 

3 Si jIJETISH* 3 
3 a 

3 b ffiffl^-f T*Wj»£f 

3 C 7 l £&n y a* : t§ 

4 SU»^ia^ 

5 Si^v K^8fi7^fy^ 

6 »2agffi^p»* 
^ 6a ft#H£^ 

6 b ttffi/W r*WJ1M» 

6 C jfe&n 

7 S2|W*S*IKS& 

8 S2/^ K^^Jfift^-f 

9 *3jlffi"F&4& 
9 a 

9 b ttti/^r^i«« 

9 c 

10 12 * p y^ftftiPl 
J(? 11 A*# — h 

1 2 ffi^?^- h 

13 Si **#3fe**B* 

14 mi¥*fr36tB«# 

2 o jftflr ^n^W: 

41. Si 

4 2 ii^ir^SM^ss 
43 si mm=F»» 

4 3a ft#H££§ 

4 3b ttfl/^r^mwi 

40 4 3c 

4 4 Si/^y hW8fi7^;i'^ 

4 5 ft2#Mft&4&ttttitttft 

46 .12 iifl£^P#* 

4 6a 5fe»«S« 

46b >f£*|/<Y T*fM»* 

4 6c 

4 7 . S 2 /< V FV*;*jR*;7 4 7 

4 8 S2iS^*tf^ 

5 1 A^^^h 

50 5 2 h 5 2 
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